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OBJECTIVE 

 

 

 

• Provide an overview of climate conditions 
in Puerto Rico  
 

• Observations from the 2015 drought; and  
 

• Discuss results from a recent climate 
change study for Puerto Rico and some 
potential climate change impacts on 
agriculture.  



Climate Overview 
 Puerto Rico experiences a wide variation in climatic 

conditions, ranging from tropical cloud forest in the 

northeast to semi-arid dry forest in the southwest.  The 

average annual rainfall in these two regions may vary by as 

much as 4,200 mm (165 inches).   

 Several processes including fronts, tropical waves, hurricanes, 

convection from hot land surfaces, orographic and sea 

breezes effects produce rainfall in the island.   

 Convective storms can produce highly localized, intense 

rainfalls, resulting in severe surface runoff and soil erosion.   

 Relatively cool temperatures occur in the mountains, while 

the highest temperatures generally occur along southern 

coasts.   

 Wind speed averages around 2 m/s at a height of 2 meters 

above the land surface.  





1. Sources of weather station 

a. NRCS sites 

b. Weather underground 

c. USGS 

d. NWS Radar 

e. CASA-UPRM Radar 

f. NOAA and NASA Satellites 

 

 

 

 

 

 



NRCS Soil Climate Analysis Network 
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Weather Underground 



Finca Alzamora – UPRM Campus 



CARICOOS runs an operational WRF model 
every day. 



Jobos Bay Visitor’s Center 



Iowa Environmental Mesonet 



USGS Rain Gauge Data 



Western Regional Climate Center 



NEXRAD Radar 



CASA-UPRM high resolution radar 



NOAA’s Advanced Hydrologic 

Prediction System   

Archived bias-corrected rainfall 





Hourly and Daily Integrated Solar 

Radiation Products for the Northern 

Caribbean Region 





	

Rainfall Temporal Distribution  



	

Annual Rainfall Spatial Distribution  





Rainfall Spatial Variability 

Study area 



STUDY AREA –RAIN GAUGE 

LOCATIONS  



Equipment 

Watchdog Rain Gauge Watchdog Shuttle 



RAINFALL ANIMATION 

FROM RAIN GAUGES 

NETWORK 
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Sea Breeze 
Mayaguez, PR  

Winds from West 



Simulation of Sea Breeze Effect 

in Western PR using Rams 

(Regional Atmospheric Modeling 

system) 
 

 The following plots present 

the horizontal velocity 

vectors at 48.5 m and the 

vertical velocity contours 

at 689 m above study area in 

western Puerto Rico. 
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the horizontal velocity 

vectors at 48.5 m and the 

vertical velocity contours 

at 689 m above study area in 

western Puerto Rico. 

 

 



Weekly maps can be viewed by clicking 
on the following links: 
Rainfall 
Agricultural rainfall deficit 
Agricultural rainfall deficit (negative values 
only) 
Soil Moisture Saturation 
Volumetric Soil Moisture Content 
Crop Stress Coefficient 
Reference (Potential) 
Evapotranspiration  Actual 
Evapotranspiration  Natural Log of the 
Bowen Ratio 
Monthly maps can be viewed by clicking 
on the following links: 
Rainfall 
Agricultural Rainfall Deficit 
Soil Moisture Saturation 
Volumetric Soil Moisture Content 
Crop Stress Coefficient 
Reference (Potential) Evapotranspiration 
Actual Evapotranspiration 
Natural Log of the Bowen Ratio 

http://pragwater.com/weekly-rainfall-for-puerto-rico/
http://pragwater.com/weekly-rainfall-for-puerto-rico/
http://wp.me/P1s0De-15Q
http://wp.me/P1s0De-15Q
http://wp.me/P1s0De-1f8
http://wp.me/P1s0De-1f8
http://wp.me/P1s0De-1f8
http://wp.me/P1s0De-12v
http://wp.me/P1s0De-12v
http://wp.me/P1s0De-12F
http://wp.me/P1s0De-12F
http://wp.me/P1s0De-12H
http://wp.me/P1s0De-12H
http://wp.me/P1s0De-12M
http://wp.me/P1s0De-12M
http://wp.me/P1s0De-12T
http://wp.me/P1s0De-12T
http://wp.me/P1s0De-12T
http://wp.me/P1s0De-12T
http://wp.me/P1s0De-132
http://wp.me/P1s0De-132
http://wp.me/P1s0De-132
http://pragwater.com/monthly-rainfall-for-puerto-rico-2015/
http://pragwater.com/monthly-rainfall-for-puerto-rico-2015/
http://wp.me/P1s0De-15e
http://wp.me/P1s0De-15e
http://wp.me/P1s0De-14h
http://wp.me/P1s0De-14h
http://wp.me/P1s0De-14t
http://wp.me/P1s0De-14t
http://wp.me/P1s0De-141
http://wp.me/P1s0De-141
http://wp.me/P1s0De-14E
http://wp.me/P1s0De-14E
http://wp.me/P1s0De-14y
http://wp.me/P1s0De-14y
http://wp.me/P1s0De-14L
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Comparisons of Rainfall in NW PR 

for drought and non-drought years 

Compared average of: 
 
17 Drought Years 
 
94 Non-Drought Years 
 
 



Water and Energy Balance 

November 24, 2015 
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Reference ET for PR, USVI,  

Hispaniola, Jamaica and Cuba 
pragwater.com 

Jamaica 

Hispaniola 

Puerto Rico 

Cuba 



Reference ET (mm) for the U.S. Virgin Island 
pragwater.com 

St. Croix St. Thomas 

St. John 



Potential Climate Change Impacts in 

Puerto Rico 



The total changes in precipitation, mean temperature and PET ratio from 

the first time interval (1960 to 1990) to the last time interval (2071 to 

2099) based on the multi-model average of all twelve models 
 

Journal of Applied Meteorology and Climatology 
Authors: Azad Henareh Khalyani, Gould, Harmsen, Terando, Quinones and Callazo. 

30%  
Reduction 
in rainfall 

8 oC  
Increase in 

Average 
Temperature 

20%  
Reduction 
in rainfall 

4.5 oC  
Increase in 

Average 
Temperature 



http://www.intechopen.com/source/html/43317/media/image1_w.jpg 



Relationship between relative crop yield  and  
relative seasonal crop water requirement 

applied 



Potential climate change impacts on 

Agriculture 
 Effect of elevated carbon dioxide on 

crops  

 Temperature potential effect on 

growing period  

 Effect on quality 

 Erosion and Fertility 

 Pests, diseases and weeds 

 Sea level rise 

 Poverty 

 

 



Sea level rise in Puerto Rico  

	



The Caribbean Region   

 Significant changes are expected to occur in the air 
temperature, sea surface temperature, sea level rise, 
and the magnitude and frequency of extreme 
weather events.  

 Potential impacts on water resources in rain-
dominated catchments, such as those found in the 
Caribbean Region (IPCC, 2007) include: higher 
precipitation extremes, increase in stream flow 
seasonal variability, with higher flows during the wet 
season and lower flows during the dry season; 
increase in extended dry period probabilities; and a 
greater risk of droughts and flood.  

 Extended dry periods and the potential for greater 
evaporation will have a negative impact on lake levels 
used for freshwater supply.  



Summary 

 

 

 

• Provided an overview of climate 
conditions in Puerto Rico  
 

• Discussed hydrologic conditions observed 
during the 2015 drought; and  
 

• Discussed downscaled climate change 
predictions for Puerto Rico from recently 
conducted research.  
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